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Field of the Invention 

The present invention relates to jnobile communication services, and more particularly to a 
method for transmitting and receiving sh<j>rt message broadcasting services in a code division multiple 
access communication system. 
Description of the Related Art 

Short Message Service (SMS) procedure for a code division multiple access (CDMA) system 
includes transmitting broadcast messages from a Short Message Service Center (SMSC) to mobile 

receiving the broadcast messages transmitted from the BS 
at a mobile station MS, Generally, the BS transmits broadcast messages to a MS through two 
forward channels, namely a paging channel and a broadcast channel. A MS receiving the SMS 
chooses the messages from among the fctmsmitted broadcast messages. 

The BS may transmit broadcast r lessages using one of various transmitting methods such as 
a multi-slot broadcast transmission, a mijlti-slot broadcast paging or a periodic broadcast paging. Of 

message transmission is the simplest, causing the least 
amount of delay in transmission, and ik used regardless of whether a periodic broadcast paging 
transmission is available. In the multi-sl at broadcast message transmission, broadcast messages are 
transmitted from a BS to MSs within t te service region of the BS through all slots of a control 
channel. However, because the broadc ist messages are transmitted using all slots of the control 
channel, an overload of the control chaniel may occur, thereby impeding transmission of messages 



these methods, the multi-slot broadcas 



other than the broadcast messages. 

On the other hand , the multi-slot broadcast paging is used when the periodic broadcast paging 
is unavailable. In this method, a general paging message of a relatively small size, which indicates 
a forthcoming transmission, is first transmitted to MSs through all slots of the control channel before 
transmitting a broadcast message of a large size. 

However, the periodic broadcast paging is a more efficient method than the multi-slot 
broadcast transmission as well as the rnu ti-slot broadcast paging methods. In the periodic broadcast 
paging, a BS gives a notice to MSs of the periodic transmission of broadcast messages before 
periodically transmitting the broadcast messages. Particularly, a BS first transmits a general page 
message including a broadcast page information in every first slot of a broadcast cycle. Thereafter, 
a MS can determine the type and time of the message transmission based on the broadcast page and 
receive broadcast messages in consecutive slots of the broadcast cycle. 

A detailed explanation of the periodic broadcast paging, which is most commonly used by 
communication systems including the CDMA, will follow. However, a description of a common 
control channel will first be provided. 1T*e common control channel is a channel used when a BS 
transmits an overhead information requ red for the operation of a MS as well as a general paging 
message for paging a MS. 

Generally, the common control channel is a paging channel or a broadcast channel, but for 
purposes of explanation, the operation oi the common control channel will be discussed with respect 
to the paging channel. However, such op orations can also be performed through a broadcast channel. 

Fig. 1 shows a general configuration of a paging channel for the SMS. As shown in Fig. 1, 
a BS loads and transmits broadcast messages in a slot of 80ms, where each slot recurs in every 2048 



slot of the paging channel with respect to the system time. The slot (SLOT_NUM) at which a 
broadcast message is transmitted can be calculated by Equation 1 below, where *t' represent a system 
time for each frame of the paging channel, 



[I] 



SLOT_NUM = lt/4] mod 2048 



paging 



A MS remains in a non-active 
transmitted in the 80ms slot of the 
back to the non-active or idle state, 
be discussed with reference to Fig. 2 

Referring to Fig. 2, a BS 
broadcast cycle and transmits broadcast 
A MS which is configured to receive 
based on broadcast page(s) by 
receive the broadcast page information 
be calculated by Equation 2, 
(MAX_SLOTj:YCLE_]NDEX) field 
through the paging channel.. 



state and becomes active to receive broadcast messages 
channel. Upon receipt of the messages, the MS returns 
The periodic broadcast paging method in the related art will next 



SMS 
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transmits broadcast page information in every first slot of a 
rlaessages in subsequent slots of the broadcast cycle to MSs. 
broadcast message then receives the broadcast messages 
periodically monitoring every first slot of the broadcast cycle to 
Sere, the maximum interval of the broadcast cycle (M) can 
wlfiere 'i' represents a maximum slot cycle index 
\[alue of a system parameter message transmitted to a MS 



M = 2'xl6,0<;i<;7 



Accordingly, based upon the broadcast cycle M, a BS transmits broadcast page information 



through a first slot of a broadcast cycle, where the slot number is calculated by Equation 3 below. 
In other words, the BS transmits Broadaist Pages 1, 2, and 3 through the first slot a broadcast cycle, 
which is indicated as '0' in the paging channel shown in Fjg. 2. 



PI 



|_t/4j mod 



M = 0 



Each broadcast page transmitted 



through the first slot as described above, includes at least 



one broadcast address (BC_ADDR), where each BC__ADDR includes information regarding a 
broadcast message. As shown in Fig. (2, the first broadcast page would include two broadcast 
addresses corresponding to the first broadcast message in slots 3 and 4, the second broadcast page 
would include a broadcast address corresponding to the second broadcast message in slot 6, and the 
third broadcast page would include three broadcast addresses corresponding to the third broadcast 
message in slots 9-1 1 . Thus, a BS periodically transmits broadcast page(s) in the first slot and 
broadcast messages in subsequent slots <j»f the broadcast cycle, after notifying MSs of its broadcast 
cycle through a system parameter message of the paging channel 

Here, a broadcast iudex field (BOAST JNDEX) of an expanded system parameter message 
is used. Namely, a val ue of BCAST_INI)EX is set as 'i, ( 1 <; i s 7)' when the BS is providing a SMS 
and '0' otherwise. If the value of the BOASTJNDEX is set as V the broadcast cycle in which the 
broadcast message is transmitted can be calculated using Equation 4. 
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B - 1 x 16, 1 *i*7 
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After the value of B is obtained by Equation 4, the broadcast message is transmitted by a 
broadcast cycle of (B+3) and the first slit of the broadcast cycle can be calculated by Equation 5. 



[5] 



Lt/4jmod 



M (B+3) = 0 



When broadcast messages are pa iodically transmitted through a paging channel, a MS must 
also periodically monitor the assigned paging channel, Thus, a MS receives the transmitted broadcast 
page(s) from the BS through the first slot of the broadcast cycle and if several broadcast addresses 
(BC_ADDR) are included in the broadcast page(s), the MS checks the subsequent slots to receive 



the necessary broadcast message. 

In the CDMA system of the 



related art for the SMS, the broadcast index field 



BCASTJNDEX of the expanded syste m parameter message is used only to set the state of a 
broadcast cycle and thus the SMS on or off. As a result, a BS cannot notify MSs that there is no 
broadcast message transmitted during certain broadcast cycles. Thus, a MS has to periodically 
monitor the common control channel to receive broadcast messages from a BS, Accordingly, a MS 

ltrol channel for at least every 80ms, even when there are 
s unnecessarily wastes the power consumption of a MS* 



must periodically check the common co: 
no messages transmitted from a BS. Th 



SUMMARY OF THE INVENTION 



Accordingly, an object of the present invention is to solve at least the problems and 
disadvantages of the related art. 

Another object of the present invention is to provide a more efficient method for transmitting 



and receiving short broadcast message services in a communication system. 

A further object of the present invention is to provide a method for transmitting and 
receiving short broadcast message sendees in a communication system which reduce a battery 



consumption of a mobile station. 

Additional advantages, objects, 
description which follows and in part wi 



, and features of the invention will be set forth in part in the 
become apparent to those having ordinary skill in the art 
upon examination of the following or maV be learned from practice of the invention. The objects and 
advantages of the invention may be realised and attained as particularly pointed out in the appended 
claims. 

To achieve the objects and in ac cordance with the purposes of the invention, as embodied 
and broadly described herein, a method for transmitting and receiving short broadcast message 
services in a communication system comprises transmitting a broadcast indicator to notify whether 
a base station is transmitting a broadaist message to a mobile station; receiving the broadcast 
indicator by a mobile station; and receiving the broadcast message transmitted from the base station 
through a common control channel daring a broadcast cycle when the broadcast message is 
transmitted at a predetermined broadcast cycle from the base station using the received broadcast 
indicator. 

In another embodiment of the { resent invention, a method for transmitting and receiving 
abort broadcast message services in a communication system comprises transmitting, from a base 
station to a mobile station, a broadcast ir dicator through an expanded system parameter message to 
notify whether the base station is transmitting a current broadcast message; determining, at the 
mobile station, a broadcast indicator value at an arrival time of the broadcast cycle notified by the 



ui 
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o 
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base station; periodically checking, at the 
when the current broadcast message wjll 
corresponding broadcast message aloni 
broadcast message. 



mobile station, a corresponding common control channel 
be transmitted; and receiving, at the mobile station, a 
with periodically checking the channel transmitted the 



BRIEF DESCRIPTION OF THE DRAWING 
The invention will be described in detail with reference to the following drawings in which 
like reference numerals refer to like eler lents wherein: 
Fig. 1 shows a paging channel for a SMS; 

Fig. 2 shows a paging channel to explain a periodic broadcast paging method in the related 

art; 

Fig. 3 and 4 show a paging channel for a broadcast message transmitting and receiving 
method according to the present invention; 

Figs, 5 to 7 show a quick paging channel to explain a SMS according to the present 



invention; and 

Fig. 8 shows a partial field of 
present invention. 



an expanded system parameter message according to the 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Reference will now be made in 
examples of which are illustrated in the 
transmits a broadcast indicator to a mobi 



detail to the preferred embodiments of the present invention, 
accompanying drawings. Generally, the present invention 
e station through a quick paging channel (QPCH) to notify 
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present invention additionally uses a 



the MS whether a base station is transmitting a broadcast message through a control channel As in 
the related art, the control channel may be either a paging channel or a broadcast channel, but for 
purposes of explanation, the present inve ntion will be discussed with respect to the paging channel- 
Fig. 3 shows a paging channel for transmitting and receiving SMS according to the present 
invention* Also, Fig. 4 is an enlarged diagram of the paging channel of Fig. 3 and Fig. 5 shows a 
configuration of the QPCH to explain tie SMS according to the present invention* Namely, the 

QPCH_BI_SUPPORTED field in an expanded system 
parameter message. The QPCH_BI_SUPPORTED field is used to notify whether a BS provides a 
broadcast indicator to a MS. 

Referring to Fig, 3, as in the CDMA mobile communication system in the related art, a BS 
loads and transmits broadcast message(d) in the 80ms slot intervals of a broadcast cycle. However, 
in the present invention, a broadcast indicator as well as a paging indicator and a configuration 
change indicator are also periodically transmitted in an 80ms interval to the MS through the QPCH, 
before transmitting the broadcast mes;5age(s), as shown in Figs. 4 and 5. In the preferred 
embodiment, the indicators are transmit :ed 100ms prior to transmitting the broadcast messages. 

As in the related art, the broadcak cycle has a period of 2048 where each slot recurs in every 
2048 slot of the paging channel with respect to the system time and the slot number SLOT_NUM in 
which a broadcast message is transmitted can be calculated by Equation 1 . Similarly, a value of the 
maximum slot cycle index MAX^SLOt CYCLE_INDEX field of the system parameter message 
is transmitted to the MS through the paghg channel from the BS before periodically transmitting the 
broadcast message(s) and is used to calculate the maximum broadcast cycle M by Equation 2 above. 
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Accordingly, the BS transmits the broad :ast page information thro ugh the first slot of the broadcast 
cycle as calculated by Equation 3 based [upon the maximum broadcast cycle M. 

Also, the broadcast page information transmitted through the first slot of the broadcast cycle 
includes at least one broadcast addresses (BC_ADDR), where a BC_ADDR includes information 
regarding the broadcast message. Thereafter, the BS periodically transmits broadcast messages in 
subsequent slots corresponding to the broadcast address(es) in the broadcast cycle. 

ermore, as in the related ail a broadcast index field BCASEINDEX of an expanded 
;r message is used, where a value of BCAST_INDEX is set as 'i, (1 s i s 7)' when 

f the value of the BCASTJNDEX using 3 bits is set as V 



the 



S provides a SM§s$nd '0' otherwise, 
broadcast cycle in whibh the broadcast message is transmitted can be calculated using Equation 



4. After the value of B is obtab^ed by [Equation 4, a broadcast message can be transmitted by a 
broadcast cycle of (B-K3) and the firstalot of a broadcast cycle can be calculated by Equation 5. 

According to the present invention, however, a BS may provide a broadcast indicator and 
a QPCH_BI_SUPPORTED field to MSs to notify that the BS is transmitting broadcast message(s). 
If a BS provides a broadcast indicator to MSs, the (^CH J3IJSUPPORTED of the expanded system 
parameter message would be set to a value of 11 1" to notllVan existence of a broadcast indicator, and 
otherwise to a value of "0". Here, the value of QPCHJBI_SU^PORTED may alternatively be setto 
"0" to nptify the existence of a broadcast indicator and to "0," otfife^wise. 

The broadcast indicator which notifies an existence of a broadcast message is included and 
transmitted through the QPCH, where tiie QPCH is transmitted 100ms prior to the transmission of 
a paging channel slot including a broadcast message. Moreover, the QPCH includes and transmits 



the paging indicator and a configurati 



on change indicator as well as the broadcast indicator. 




Particularly, the broadcast indicator may be inserted and transmitted in a reserved region of the 
QPCH, A MS then temporarily stores j;he QPCHJ3I_SUPPORTED fieJd value of the expanded 
system parameter message from the B$ in a memory device. If a MS in a non-active state is 
configured to receive a broadcast message, such MS would periodically monitor the first slot of the 
paging channel in every broadcast cycle 

wever, if the QPCHJBIjSUpPORTED field value of the extended system parameter 

i 

Message is s&t to T and if a MS is configured to receive a broadcast indicator, such MS would check 
the QPCH transmitted 100ms before e^ch slot of the paging channel in the broadcast cycle to 

Thus, if the QPCH_BI_SUPPORT^ED field value is set to 
set to "1," a MS would determine that a broadcast page 
transmitted through the paging channel and would monitor 
the paging channel to receive the lifeless iry messages. 

field value is set to "1" while the broadcast indicator is set 



determine the broadcast indicator value. 
"1" and the broadcast indicator is also 
information and broadcast me^sage(s) is 



the broadcast page information from 



If the QPCH_BI_SUPPORTED 
to "0," a MS, would enter into an idle state wifcumt monitoring the paging channel. 

If the n QPCH_BI_SUPPORTED" field value is set to "0," a MS would periodically monitor 
the first slot of the paging channel for every broadcast cycle as in the related art, and would receive 

the BS. Furthermore, if several broadcast addresses 
(BC_ADDR) are included in the broadcast page information, a MS would monitor the subsequent 
slots to receive the necessary broadcast message. 

Fig. 6 shows the QPCH of Fig* fj when the data rate is 4800bps and Fig. 7 shows the QPCH 

Namely, Figs. 6 and 7 show configurations of the QPCH 
br transmitting the broadcast indicator, iiowever, using 1 



of Fig. 5 when the data rate is 9600bps. 
of Fig. 5 in which 1, 2 or 4 bits are used 



10 



bit for the broadcast indicator requires a h i gh power supply. Therefore, by transmitting the broadcast 
indicator using at least 2 bits, as shown iiji Figs. 6 and 7, lowers the power consumption and reduces 
an interruption factor, | 

Fig. 8 shows a portion of the expanded system parameter message field which additionally 
includes the QPCHJBl_SUPPORTED field and the broadcast index field (BCAST JNDEX) of 3 bits 
according to the present invention. 

According to the present transmitting and receiving method of short message broadcast 
services, the BS notifies to the MS, ir advance, whether a transmission of broadcast message 
currently exists. Therefore, a MS need not unnecessarily and periodically monitor the common 
control channel (the paging channel or the broadcast channel) to receive a broadcast message from 
the BS, if there is no broadcast message. Thus, the present invention prevents a waste of power 
consumption by the MS and increases the efficiency of the 9hort message broadcast services. 

The foregoing embodiments aro merely exemplary and are not to be construed as limiting 
the present invention. The present teacl lings can be readily applied to other types of apparatuses. 



The description of the present invention 



. is intended to be illustrative, and not to limit the scope of 
the claims. Many alternatives, modifications, and variations will be apparent to those skilled in the 
art. 
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